Background: Poor adherence to non-pharmacological treatment of hypertension represents a serious challenge for public health policies in several countries. This study was conducted to compare two intervention strategies regarding the adherence of adult women to dietary changes recommended for the treatment of hypertension in a community covered by Primary Health Care Unit. Methods: This study is a randomized controlled trial of a sample composed of 28 women with hypertension enrolled in the Primary Health Care Unit located in the urban area of southeastern Brazil. The participants were already undergoing treatment for hypertension but devoid of nutritional care; and were divided into two groups, each composed of 14 individuals, who received interventions that consisted of two different strategies of nutritional guidance: monthly health education workshops alone (Group 1) and combined with family orientation through home visits (Group 2). Adherence to nutritional guidelines was evaluated by dietary, anthropometric, clinical and serum biochemical parameters, measured before and after the interventions. Knowledge on control and risk of hypertension was also investigated. The study lasted five months.
Background
Cardiovascular disease accounts for one third of deaths worldwide. In the Americas, the World Health Organization reports about 140 million people suffer from hypertension (1). Hypertension is one of the most important risk factors of cardiovascular and kidney disease and is a serious public health problem. The estimated prevalence in Brazil is 35% of the population over the age of 40 years. There is a growing prevalence among the young population, representing approximately 17 million affected individuals (2) .
Changes in lifestyle are fundamental to the prevention and control of hypertension, with diet figuring prominently. Since the 1970s, different countries have introduced programs of health promotion and the prevention of cardiovascular risk factors related mainly to diet, physical activity and quitting smoking (3) . In Brazil, there has been an emphasis in recent decades on the importance of public policies directed at nutrition in the prevention of cardiovascular disease. The National Diet and Nutrition Policy (4) and the adoption of the Global Strategy on Healthy Eating, Physical Exercise and Health of the World Health Organization (WHO) (5) are examples of public policies that include recommendations regarding healthy eating as a way to control and prevent cardiovascular disease on the primary care level.
In Brazil, the Family Health Program (FHP) is a priority strategy of the Ministry of Health to organize primary care. It has proven to be an adequate model for addressing cardiovascular disease by means of prevention and health promotion aimed at changing the behavior and living habits of individuals without losing sight of the interactions in collective and social spheres (6, 7) .
Health education practices in primary health care have traditionally been guided by discourse focused on biological factors and hygiene, addressing disease and verticalized, prescriptive, information (7, 8) . This traditional education model has limits, as access to information alone does not determine a greater commitment on the part of hypertensive patients to their treatment (9) . The adherence of such individuals to treatment is a complex, involving a multidimensional process influenced by multiple factors such as related to the individual, health status, therapy, socioeconomic aspects, the health care system and relationships with health care professionals (10) .
The Family Health Program (FHP) is a health education model that is more coherent with the principles of integrality, respect and the autonomy of individuals. Its objectives are the humanization of health practices through the formation of ties between professionals and users, the democratization of knowledge on the healthillness process, the development of civic inclusion and the encouragement of the organization of the community (8) . In this context, the home visit, which is part of the FHP routine, constitutes one form of holistic care, allowing an understanding of the psychological, emotional, social and biological aspects of users of the public health care system (11) .
Objectives
The aim of the present study was to compare two nutritional intervention modalities with regard to the adherence of individuals to dietary orientation indicated in the treatment of hypertension and to investigate their knowledge on the disease in a community covered by the FHP. The first intervention was based on group education activities held at the Primary Health Care Unit.
The second modality combined the group education activities with home visits that followed a systematic nutritional education program and family follow up.
Methods
This study was carried out at the Primary Health Care Unit in an urban area of the city, in Porto Firme, Minas Gerais State, Brazil, an area where, two Family Health teams cover a total of 1361 families and 626 individuals with hypertension. The choice of the city was due to the high FHP coverage, which is over 90%. Moreover, the FHP teams hold monthly group activities with individuals with hypertension, but devoid of guidance by nutritionists.
Study Design
The study is a randomized (by lots), non-blinded trial involving 28 participants divided into two groups. Group 1 was made up of women who received orientation regarding the dietary treatment of hypertension through monthly dialogic education workshops, as mentioned above. Group 2 participated in the educative workshops and also received personalized orientation through periodic home visits.
The final sample was made up of 28 women (14 in each group) covered by the Primary Health Care Unit who met the eligibility criteria, agreed to participate and attended at least two of the five nutritional education workshops (Figure 1 ).
Participants
Women with hypertension and registered at Primary Health Care Unit were selected for the study. The inclusion criteria were: female gender; age between 45 and 60 years; with a clinical diagnosis of hypertension; and availability to participate in group activities. The following were the exclusion criteria: serious clinical condition with need for specialized care; chronic kidney disease; pregnancy; history of alcoholism or drug abuse. The individual clinical charts of the users at the Primary Health Care Unit were used for the determination of the eligibility criteria, with the assistance of the community health agents.
The recruitment of the sample was conducted in March 2009. In this period there have been screened 380 individuals who had participated in at least one group activity in the previous six months, according to information given by community health agents. There have been analyzed 276 medical records (122 records could not be found or were incomplete). Of a total of 276 individuals, 238 had a diagnosis of hypertension recorded in their medical profile. Of these, 159 were female, among which 60 were between 45 and 60 years, and 20 fell into some of the exclusion criteria.
After screening, there had been selected 40 participants who fulfill the inclusion criteria. The women have been approached in their homes and were informed about the objectives of the study. The women who were absent in more than three visits and the ones who refused to participate were excluded from the sample, totalizing nine women. After the randomization, three women have been excluded from the study for being present in less than 50% of the workshops. Finally, 28 women were selected. They have been allocated, randomly, in one of the two comparison groups.
The females were chosen because women, in the context of public health policies, stand out in their abilities of caregivers and also because they are more health aware, either for themselves, as for their relatives. The woman at home has a central role in the care of relatives in relation to hygiene, nutrition, treatment of diseased and self-care. Thus, they are the protagonist in the maintenance and transformation of dietary habits of families (12, 13) .
The choice of this particularly age group is justified by the scientific and epidemiological knowledge accumulated, showing consistently higher prevalence of hypertension and its complications in individuals from middle age (14) , setting a defining moment for delaying/preventing complications of diseases, increasing the chances of a healthy and active aging (15) .
The study received approval from the Ethics Committee of the Universidade Federal de Viçosa (process number: 030/2009). All participants signed terms of informed consent.
Intervention
The intervention lasted five months and involved the following strategies and activities as described in Figure 2 .
Five nutritional education workshops were held in different locations of the city in order to facilitate the access of the population. The workshops addressed topics on hypertension and dietary treatment measures through dialogic, dynamic, interactive lectures using posters, figures, videos and practical demonstrations. Five home visits to each participant in Group 2 were carried out in order to establish systematic, but flexible orientation in accordance with the needs and conditions of each family. The visits lasted from 30 minutes to one hour. Thematic content of the workshops on health education and goals of home visits are outlined in Table 1 . 
Adherence to nutritional orientation
The analysis of adherence was carried out through the evaluation of the following clinical and nutritional parameters before and after the intervention: weight, height, body mass index (BMI) and waist circumference, fasting glycemia, triglycerides, total cholesterol and cholesterol fractions, habitual food intake and blood pressure. The data on control and risk of hypertension were collected through a semi-structured questionnaire previously validated.
The anthropometric variables were measured during the nutritional education workshops (T1/T2), as proposed by Jellife (16) . BMI was calculated as weight divided by height squared (Kg/m 2 ). Waist circumference was determined using a non-extendable tape and measured in centimeters at the point of the smallest circumference.
Blood pressure (BP) was determined in accordance with the procedures recommended by the American Heart Association (17) using the routine nursing methods employed at the Primary Health Care Unit. Biochemical variables were analyzed using routine clinical methods and the participants were previously instructed to remain fasting for 12 hours prior to the blood collection. Habitual food consumption was assessed using a food intake frequency questionnaire validated in Brazil (18) . Consumption of oil, salt and sugar were estimated from the monthly availability of these products divided by the days of the month and number of diners to home.
Data analysis
Excel for Windows 2007 and SPSS for Windows (Version 18.0; SPSS Inc, Chicago, IL, USA) were used for the statistical analysis. Anthropometric, clinical, biochemical and food intake variables before and after the interventions were analyzed using the non-parametric Wilcoxon test, with the level of significance set at p < 0.05. The choice of this statistical test is appropriate for studies with small sample size and when the variables of interest do not show normal distribution (19) . Data on knowledge and grasp of hypertension and per capita/day intake were analyzed using frequency distribution.
Regarding to the data on food intake, individual intake scores were calculated using the method proposed by Fornés et al. (20) . The scores were obtained for six different intake frequencies for each food: f 1 -non-consumed foods; f 2 -foods consumed one to three times a month; f 3 -foods consumed once a week; f 4 -foods consumed two to four times a week; f 5 -foods consumed five to six times a week; f 6 -foods consumed daily. The highest score was attributed to foods consumed on a daily basis (S 6 = 1). Foods were categorized into two groups: Class 1, with foods considered of risk (whole milk and byproducts, fried foods, foods rich in animal fat, sugar and salt); and Class 2, with protective or neutral foods, such as rice, beans, whole-grain cereals, fresh fish, olive oil, low-fat milk and byproducts, fruit, vegetables and legumes.
Results

Baseline characteristics of participants
In table 2 the socio-demographic and health characteristics of the 28 participants are summarized. There were no statistically significant differences between groups, except for the use of medications, which was higher in Group 2, and age, which was higher in Group 1.
Mean age was 55.6 (± 2.8) years in Group 1 and 50.7 (± 6.5) years in Group 2. Mean schooling was four years of study [3.9 (± 3.3) in Group 1 and 4.4 (± 3.2) in Group 2] . All participants made use of anti-hypertension therapy. The participants used an average 2.3 different types of antihypertension drugs (1.9 ± 0.6 in Group 1 and 2.8 ± 1.1 in Group 2), with a mean intake of 2.8 ± 1.5 and 4.5 ± 2.4 pills/day in Groups 1 and 2, respectively. In both groups, mean BMI characterized obesity (31.3 ± 6.9 in Group 1 and 33.4 ± 5.6 in Group 2). Alcohol and cigarette intake was not common; only one woman in Group 1 used to smoke. A large portion of the participants were classified as active (57.1% in both groups), using the international physical activity questionnaire summary report (21) .
Effect of interventions on knowledge about control and risk of hypertension
When asked about the care necessary to control hypertension, 100% of the participants cited the use of antihypertension therapy at T0 and T3. Healthy eating was the second most often cited item (85.7 and 64.3% in Groups 1 and 2, respectively, at T0 and 85.7% in both groups at T3). The practice of physical activity was cited by 50% of the participants in both groups at T0 and 84.6 and 92.9% in Groups 1 and 2, respectively, at T3. Moderation in the consumption of alcohol and quitting smoking were cited by only one participant at T0 and by 69.2 and 85.7% in Groups 1 and 2, respectively, at T3. Controlling nervousness/anger (leading a more tranquil life) was cited by 32.1% in both groups of the participants at T0 and by 69.2 and 85.7% in Groups 1 and 2, respectively, at T3 (Table 3) . Regarding care specifically related to eating, 92.8% of the participants cited reducing salt intake at T0 as a way to control blood pressure and this figure rose to 100% by T3. A reduction in the consumption of oils and fats was cited by approximately 70% of the participants at T0 and by 92.3 and 100% in Groups 1 and 2, respectively, at T3. The frequency of responses regarding the consumption of fruit, vegetables and legumes rose approximately 40% in both groups between T0 and T3 (Table 3) .
With regard to health complications related to hypertension, heart attack and stroke were cited by 82% of the participants at T0 and approximately 90% at T3. Kidney disease was the third most often cited complication (14.3% of the participants at T0 and approximately 30% at T3).
Effect of intervention on dietary variables
There were no statistically significant differences in intake scores in Class 1-risk foods (n = 14) before and after the intervention for either of the food groups analyzed (Group 1 -Z = 1.5; P = 0.13; Group 2 -Z = 1.4; p = 0.14) ( Table 4 ). In Class 2-protective or neutral foods (n = 14), however, there was a significant increase in the intake of protective or neutral foods (Z = 2.5; P = 0.01). Analyzing the foods separately, there was a significant increase in no-fat and low-fat milk intake (Z = 2.6; P = 0.007) and whole-grain bread (Z = 2.0; P = 0.04) and a reduction in the consumption of pig skin/scraps (Z = 2.2; P = 0.02) and sweetened artificial juice (Z = 2.1; P = 0.03) in Group 1. In Group 2, there was a significant increase in the consumption of whole-grain cereals (Z = 3; P = 0.002).
Regarding the consumption of oil, sugar and salt, there was a statistically significant difference between T0 and T3 in Group 1 only for the per capita/day consumption of oil (Z = 2.5; P = 0.01); at T0, 100% of Group 1 had values greater than those recommended by the Brazilian food pyramid (16 ml/day), whereas 36% had values below the maximal recommended value at T3 (22) . In Group 2, there were significant differences between T0 and T3 in the per capita/day consumption of oil (n = 12; Z = 3; P = 0.002) and sugar (n = 11; Z = 2.1; P = 0.02), with a mean reduction of 14 mL in per capita/day consumption of oil (25% at T0 and 50% at T3 had values below the maximal recommended value), and a mean reduction of 27 g of sugar in the per capita/ day consumption; however, the mean consumption was 75 g at T3, which is above the maximal recommended value of 56 g/day (23) . The Wilcoxon test revealed no significant difference in salt intake in either group; however, there was a significant reduction in per capita/day intake among individuals who consumed more than 15 g of salt/day (n = 4) at T0 (Z = 1.81; P = 0.03), with a mean reduction of 9 ± 1.3 g in daily salt intake by T3.
Effect of intervention on clinical, biochemical and anthropometric variables
Among all the parameters analyzed, there was a statistically significant difference between T0 and T3 in Group 1 for waist circumference (Z = 2.1; P = 0.017), with a mean reduction of 2 cm. In Group 2, there were statistically significant differences between evaluations with regard to weight, BMI, waist circumference, systolic BP and glucose, with a mean weight reduction of 1.7 kg (min. = 0; max. = 8 kg) (Z = 2.09; P = 0.018), mean reduction in BMI of 0.7 Kg/m 2 (Z = 2.06; P = 0.019), mean reduction in waist circumference of 4.2 cm (min. = 0; max. = 11 cm) (Z = 2.9; P = 0.001), mean reduction in systolic BP of 13 mmHg (Z = 2.6; P = 0.004) and mean reduction in fasting glycemia of 18.9 mg/dl (Z = 2.5; P = 0.01). Regarding fasting glycemia in Group 2, 46% of the women had high initial values (> 99 mg/dl), which were reduced to values within the ideal range at T3 according to recommendations of ADA (24) ( Table 5 ).
Discussion
The educative interventions -health education workshops and home visits -achieved positive results in the knowledge and grasp of individuals with hypertension regarding the disease and risk factors. There was an increase in knowledge on the disease in both intervention groups, especially in Group 2, thereby demonstrating the greater effectiveness of home orientation. These results underscore the importance of follow up and dialogic, participative health education, considering the low level of schooling of the participants and unsatisfactory knowledge of this population regarding their own health status prior to the intervention.
The acquisition of knowledge about the disease, and ways to control it, favors adoption of attitudes that can influence health at family and community level (25) . Health awareness is preceded by full access to information and education as a way to make individuals and communities capable of greater control over their own wellness, which is an essential goal in public health, especially on the primary health care level (7, 10, 26) . In Group 2, the home orientation strategy -privileged intervention locus -led to beneficial changes in diet, with an increase in the consumption of foods considered either protective or without health risk, especially the consumption of whole-grain cereals. In Group 1, which only underwent the health education workshops, there was also a tendency toward better eating habits, as there was a reduction in the intake of risk foods and an increase in the intake of protective foods, even though there was no statistically significant difference in the consumption of the different food groups before and after the intervention.
The home orientation strategy had a more significant effect on the reduction in oil and sugar intake. As the intake estimates of these foods were calculated based on monthly availability in the residence, one may suppose that the home orientation led to an important alteration in intake not only for the women studied, but also for their families, which demonstrates the importance of home visits in the context of the FHP.
The reduction in salt intake was not statistically significant in either intervention group. A number of studies in the literature indicate that, despite the understanding of individuals regarding the association between salt intake and high blood pressure, this dietary change is not achieved easily (7, 26, 27, 28) . However, in the group that received home orientation, those individuals who had an initial salt intake greater than 15 g/day achieved a significant reduction in this parameter by the end of five-month period, thereby demonstrating the positive impact on the home intervention to correct large deviations in salt intake.
The greater adherence of group 2 was confirmed by changes in clinical and nutritional variables. Group 2 achieved a significant reduction in weight, BMI, waist circumference, systolic BP and glucose, whereas Group 1 only achieved a reduction in waist circumference. However, the reduction in waist circumference in Group 1 indicates significant and important dietary modifications, since the abdominal obesity is related to an increased risk of myocardial infarction, stroke and premature death (29) . It should be stressed that the educative workshops Group 1 underwent were held with the participants actively engaged in a participative, dialogic, interactive process.
It was not possible to establish a statistical association between dietary changes and alterations in the clinical and biochemical parameters assessed in the different intervention groups. The increase in protective foodsrich in fiber, vitamins and minerals and poor in fat and salt -may at least partially explain the positive results in the clinical, anthropometric and biochemical variables in the group that received home orientation, as demonstrated in studies relating eating patterns and risk factors for cardiovascular disease (30, 31) .
The home visit, in the context of health education, is an important tool in the consolidation of new practices encouraging the adoption of healthy lifestyles through health promotion and prevention of diseases and disorders. In this sense, the visit allows the understanding of psycho-affective-social and biological characteristics of individuals and families, recognizing the family activity as a privileged locus for interventions. The diagnosis of the home visit prioritizes the individual's reality and education initiatives. It is a key instrument of intervention in family health and continuity of care, being programmed and used in order to support interventions and to provide comprehensive care for individuals and families. It brings a new meaning in the practices of the professionals of the FHP allowing that the socio-economic and cultural surrounding habits, customs and beliefs are considered in their approach. The challenge is to incorporate the home visit as an individual, family and community activity aimed at solving real life problems. In addition, home visit is an important strategy to motivate the individual, family and community to participate in the planning, organization and control of the therapeutic project.
However, the management of home visits in a compulsory manner by health professionals presents serious operational problems. The first concerns the optimization of resources available for health care. The high number of registered families and the high demand for services in the Unit of Primary Health Care makes it impossible to respond to all families through the home visit. Associated with that, are also the work schedules and chores, difficulties related to time and way of locomotion of the team to the households (long walking distances and steep terrain, rain, excessive heat), and fear and ignorance of the population about the purpose of home visit that can disable and/or impair this kind of visit.
Despite the individuals in Group I have demonstrated knowledge acquisition on hypertension and their ways of controlling this alone was not sufficient to promote changes and adoption of the dietary modifications recommended for hypertension. It has been demonstrated that knowledge regarding hypertension does not necessarily imply a change in behavior (7, 25) .
While reinforcing this in the literature, that points out to the advantages of home visits, especially in regard to the approximation of the health service, represented by the technician, with the reality of family life. It is noteworthy that these results are preliminary and punctual, based on a limited sample, which has major limitations for further generalization of data. This limitation relates mainly to large cities, given the disproportion between the number of cities participating in the program and the enrolled population, generated by the difficulty to expand the Units of Primary Health Care in large cities that face the challenges inherent to the health sector, in addition to the problems posed by urban complexity, such as violence.
Conclusions
The positive changes in clinical and dietary parameters, statistically higher in the group receiving guidance at home, indicates better adherence to dietary treatment. The results indicate the potential of this strategy in health education as an important tool to improve adherence to non-pharmacological treatment of patients with hypertension. Due to the complexity of dietary behavior, guidance in the household was the most effective strategy in health education and nutrition. It enabled a deeper knowledge of social and cultural dynamics of feeding and interrelation of families, favoring a more appropriate, in the home, and a consequent assimilation of the guidelines by women and families in the actual environment.
Further studies are needed to explore the advantages and limitations of this strategy in contexts of primary health care where the prevalence of hypertension is high.
